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Table 4.1: Summary of Climate and SLR Projections and Their Assessments

for NC3 and NC4

NC3

PENINSULAR SABAH
MALAYSIA & SARAWAK

IPCC
Assessment

Report

ECHAMS
Name of GCMs | MRI-CGCM2.3.2
CCSM3

ECHAMS
MRI-CGCM2.3.2

A1Fl, A2, A1B,B1 | A1B
Realisations
Regional
Downscaling RegHCM-PM RegHCM-SS
Model
Spatial
Resolution
Meteorological
Parameters

Time
G 2010-2100
Period

ASSESSMENTS

Area  [1Sbasins | Not carried out

Period 2030 & 2050 Not carried out

Rainfall, Air Temperature

NC4

PENINSULAR SABAH
MALAYSIA & SARAWAK

MRI-CGCM3
GFDL-ESM2M
IPSL-CM5A-LR

RegHCM-PM 2.0 | RegHCM-SS 2

Rainfall, Air Temperature

Hourly

2010-2100

[17 basins

2010-2054 (early
2100 (early to to mid-century);
late-century) 2055-2100 (mid

to late-century)
-

uonesniw Suiseasdu|

Mitigation Challenges

Shared Socioeconomic Pathways

SSP1  SSP2 SSP3 SSP4 SSP5
Sustainability  Middleof  Regional
the road

4 GCMs | SSP -
16 realization
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RCP2.6




NC3 NC4

MALAYSIA & SARAWAK MALAYSIA & SARAWAK

'Area | Whole country | Whole country [ |

Monthly and yearly:
Yearly: e 2020-2046 (early-century)
2010-2100 e 2047-2073 (mid-century)
e 2074-2100 (late-century)

Extreme Events (Dry and Wet) ]
Not carried out | Whole country |

Monthly and yearly:
e 2020-2046 (early-century)
e 2047-2073 (mid-century)
e 2074-2100 (late-century)

L PENINSULAR SABAH PENINSULAR SABAH

Period

Not carried out

IPCC
Assessment
Report
7
AOGCMs
Name of GCMs | CGCM3.1, GISS-AOM, GISS-ER, CMIP5: ACCESS1-0, ACCESS1-3,
MIROC3.2(hires), MIROC3.2(medres), |CanESM2, CCSM4, CESM1-BGC,
ECHO-G, MRI-CGCM2.3.2a CESM1-CAM5, CMCC-CESM, CMCC-
CMS, CNRM-CM5, CSIRO-MK3-6-0,
FGOALS-g2, FIO-ESM, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-
E2-R, HadGEM2-CC, HadGEM2-ES,
INMCM4, IPSL-CM5A-LR, IPSL-
CM5A-MR, IPSL-CM5B-LR, MIROCS5,
MIROC-ESM-CHEM, MIROC-ESM,
MPI-ESM-LR, MRI-CGCM3,
NorESM1-ME, NorESM1-M

'Scenario | A2,A1B, B1 |RCP26,45,60885
_Realisations |49  Jes |

Time Yearly

B R L
Projected 2000-2100 2015-2100

B0 i i

ASSESSMENTS
]

Area Whols country [Wholecountry
Period 2030 & 2050 [20s082100
Coastal Inundation I
Not carried out [Whole country
Not carried out [20s082100

uonesdniw Suiseasdu)

Mitigation Challenges

2100 forcing level (W/m?)
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o
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Shared Socioeconomic Pathways
SSP1  SSP2  SSP3  SSP4  SSPS

il ssp126

After O'Neill et al, 2016

RCP6.0
RCP4.5

RCP2.6




Kelantan

DYNAMICAL DOWNSCALING 6 km spatial resolution
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Mid 21st
century

Late 21st

century

Zal
Mean daily

average air
temperature

;l .

Increase by 0.70°C -
0.77°C

B 'l e
» L

Increase by 1.32°C -
1.40°C

Increase by 1.90°C -
2.00°C

THE IMPACT OF

CLIMATE CHANGE OO0

S

A RN
ON THE HYDRO-CLIMATE OF MALAYSIA BASED QQQ
ON IPCC FIFTH ASSESSMENT REPORT .
Rainfall

Increase by 2.6 - 11.1%

AR RR)
SN

Increase by 6.4 - 16.9%

Increase by 8.7 - 22.8%

_/
N

/
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Source: NAHRIM. 2021. The Impact of Climate Change on the Hidro-Climate of Malaysia Based on IPCC Fifth Assessment Report. National Water Research Institute of
Malaysia, Ministry of Energy and Natural Resources of Malaysia (KETSA).



¢ 6006
6 606

PROJECTED CLIMATE CHANGE

Annual
Surface
Temperature

1.85—2.08 °C by
2100

Annual
Rainfall

14% - 25% by 2100

Sea Level
Rise

0.71m — 0.74m by
2100

 Peninsular Malaysia [2050] 1.29-1.37°C
[2100] 1.85-1.93 °C
e Sarawak [2050] 1.35-1.43°C

[2100] 1.94-2.05 °C

e Sabah [2050] 1.33-1.43°C
[2100] 1.95-2.08°C

* Peninsular Malaysia [2050] +291mm (11%)
[2100] +364mm (14%)

e Sarawak [2050] +420mm (12%)
[2100] +567mm (16%)

 Sabah [2050] +616mm (19%)
[2100] +813mm (25%)

* Peninsular Malaysia [2100] 0.71m
« Sarawak [2100] 0.72m
e Sabah [2100] 0.74m

Note: Based on downscaled IPCC AR5 for Malaysia (NAHRIM, 2019)

" Batu Pahat / 24 Aug 2021
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Mean annual flow for 13 selected watersheds in Peninsular Malaysia
based on historical (GCM control runs) 1970-2000, and future

No.

W N o o 0 N U A WN =S

(downscaled GCM projections) 2010-2100

Basin

Batu Pahat
Dungun
Johor
Kelang
Kelantan
Kemaman
Kuantan
Linggi
Muar
Muda
Pahang
Perak
Selangor

Historical

58.0
130.3
97.2
44.6
767.2
174.0
131.8
41.3
174.2
146.1
1275.3
752.1
87.0

2010-
2039

62.0
147.9
106.6

52.0
841.9
195.8
149.5

44.9
200.4
172.3

1402.6
876.4
100.1

2040-
2069

62.5
151.5
107.6

51.9
850.3
203.2
151.1

45.0
201.6
166.4

1404.8
879.9
100.6

2070-
2099

61.2
150.9
106.6

51.6
856.6
213.4
150.8

44.8
198.5
163.3

1408.7
894.4
101.3

%

6.7
15.2
10.0
16.2
10.7
17.3
14.2

8.7
14.9
14.5
10.2
17.5
15.7

Increasing trend !
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6P1r<3)jected (@ river mouth) vs Recorded (@ Kg. Gajah) Daily Streamflow for Perak River - Dry Spell
.13m

Y 6

¢.2.75m

N
N\,
N
N\,
N
N,
N\,
/
1 \\
1 \
1 \‘
/ “
! AY
1
1
1
’
|
1

4.73m@25/3/  $4.58m@27/
/'/ V/ /I/ 7 4

n
~
E
2
S
[
S
©
]
—_
)
wv

N
Ul
Water Level (m)

-———RCP2.66 ~=——RCP4.5 ==———RCP6.0 =——RCP8.5 e====AVE_ALL —— Water Level Stesen Sg Perak @ Kg Gajah




Kadamaia

Tuara

Coast

Padas
Coastal 2 SCSjCoast

Legend

B > 200mm
B 200 to -801 mm
I 800 to -401 mm
|| -400t0-201 mm
. | -200t00 mm
| No Reduction




Changes in Rainfall

Intensity

CCF Increment
rate

ARI

Return Period, T
20 25 50 100
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Batu Pahat RCP8.5 Max
(2010-2054)
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g Thieng 9 Example of low topographical areas
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West Coast of Peninsular Malaysia:
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Kedah, Perak, Selangor & Johor AR

Peninsular Malaysia Sabah & Sarawak Global Projection: AR5 RCP 8.5

Fi Projection = 0.67 - 0.71 m  Projection =0.71-0.74m Projection=0.73 m (0.52 - 0.98 m)
Rate = 10.5 - 10.9 mm/year Rate = 10.9 - 11.1 " Rate = 8 - 16 mm/year
mm/year

150 km 250 km 350 km 450 km




AEE Mitigation Challenges
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Shared Socioeconomic Pathways
% SEA LEVEL RISE
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PROJECTED CHANGE OF SLR &
\

— Altimeter
Tide Gauge: Seas+IV
Tide Gauge: IV
—— RCP8.5
RCP6.0
RCP4.5

Sea level change [m]

Projected SbR AL o
coastal flood s |
inundation areas | . , abr
0.68m rising sea |
level ,

RCP 8.5 @ 2100

RCP 2.6 RCP 6.0 RCP 8.5

o]
Y

-t
..J
'I-?-

b

0.06[0.03-0.10] | 0.06[0.03-0.09] = 0.06[0.03-0.09] = 0.07 [0.04-0.09]
0.10[0.06-0.14] | 0.10[0.06-0.14] @ 0.10[0.05-0.14] = 0.11[0.07-0.15]
0.14[0.08-0.20] | 0.15[0.09-0.20] = 0.14[0.08-0.20] | 0.16[0.10-0.22]
0.18[0.11-0.26] | 0.19[0.12-0.27] | 0.19[0.11-026] & 0.22[0.14-0.31]
0.22[0.13-0.32] = 0.25[0.15-0.35] = 0.23[0.14-033] = 0.29[0.19-0.41]

T ] s in 40
0.27[0.15-0.39] | 030[0.18-0.43] = 0.29[0.17-0.41] = 0.38[0.24-0.52] ' ——m—ic e

0.30[0.17-0.45] = 036[0.22-051] = 0.36[0.21-0.50] = 0.47[0.30 - 0.65]

0.34]0.18-0.51] | 0.42[0.25-0.60] 0.42[0.26-0.60] = 0.57[0.37 - 0.80]
0.38[0.19-0.57] | 0.47[0.28-0.68] = 0.49[0.30-0.70] | 0.68 [0.44 - 0.95]




Pelabuhan Kelang Pulau Pinang

16 T 1.6 T

Gauge
14 Altimetry 14
SSP1-1.9
1.2 SSP1-26 12
—— §8P24.5
1F|—SSP3-7.0
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Gauge
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SSP1-1.9
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Sea Level Change, m

08
06
04
02

kL

-0.2

-0.4
1980

2020

Year

2080

2100

Sea Level Change, m

0.8

SSP5-8.5

0.6

0.4

0.2

0

-0.2

-0.4
1980

2000

2020

Year

2100

SSP1-1.9

SSP1-2.6

SSP2-4.5

$83-7.0

SSP5-8.5

SSP1-1.9

SSP1-2.6

SSP2-4.5

S§83-7.0

SSPS-8.5

0.05 [0.02 - 0.09]

0.05 [0.01 - 0.10]

0.05[0.01 - 0.10]

0.040.01 - 0.09]

0.05[0.01 - 0.10]

0.05 [0.01 - 0.10]

0.05[0.00 - 0.11]

0.05 [0.00 - 0.10]

0.04 [-0.01 - 0.10]

0.05 [0.00 - 0.10]

0.10[0.05 - 0.17]

0.09 [0.03 - 0.17]

0.09 [0.04 - 0.16]

0.09[0.03 - 0.17]

0.10[0.05 - 0.18]

0.10 [0.04 - 0.18]

0.09[0.02 - 0.18]

0.09 [0.03 - 0.17]

0.09 [0.02 - 0.17]

0.10[0.04 - 0.18]

0.13 [0.06 - 0.24]

0.14 [0.06 - 0.25]

0.14 [0.07 - 0.25]

0.15 [0.06 - 0.26]

0.16 [0.08 - 0.28]

0.13 [0.06 - 0.24]

0.14[0.04 - 0.26]

0.14 [0.06 - 0.26]

0.15[0.06 - 0.27]

0.16 [0.08 - 0.29]

0.18 [0.08 - 0.33]

0.20[0.10 - 0.35]

0.21 [0.11 - 0.36]

0.22[0.13 - 0.38]

0.240.13 - 0.40]

0.17[0.08 - 0.32]

0.20 [0.09 - 0.36]

0.21[0.11 - 0.37]

0.22[0.12- 0.3]

0.241[0.13 - 0.41]

0.21 [0.10 - 0.40]

0.25 [0.12 - 0.45]

0.27[0.15 - 0.48]

0.29[0.16 - 0.50]

0.32[0.19 - 0.54]

0.21 [0.09 - 0.40]

0.25[0.12 - 0.45]

0.27[0.14 - 0.48]

0.29[0.15-0.51]

0.32[0.19 - 0.55]

0.27[0.13 - 0.51]

0.31[0.16 - 0.56]

0.35[0.19 - 0.61]

0.37[0.21 - 0.65]

0.42[0.25-0.72]

0.27[0.13 - 0.51]

0.31[0.16 - 0.56]

0.35[0.19 - 0.62]

0.38 [0.21 - 0.66]

0.42[025-0.72]

0.32[0.15 - 0.61]

0.36[0.19 - 0.67]

0.43[0.24 - 0.76]

0.47[0.27- 0.83]

0.53[0.32-0.92]

0.32[0.15 - 0.62]

0.37[0.19 - 0.68]

0.43 [0.24 - 0.76]

0.48 [0.27 - 0.83]

0.54[0.32 - 0.93]

0.37[0.17 - 0.71]

0.42[0.21 - 0.79]

0.51[0.28 - 0.91]

0.59[0.35 - 1.03]

0.66 [0.40 - 1.15]

0.37[0.17 - 0.72]

0.42[021 - 0.79]

0.51 [0.28 - 0.92]

0.59 [0.34 - 1.04]

0.67[0.41 - 1.16]

0.41[0.11 - 0.84]

0.49 [0.20 - 0.95]

0.59[0.28 - 1.10]

0.710.38 - 1.27]

0.82[0.46 - 1.45]

0.41[0.11 - 0.84]

0.49[0.20 - 0.94]

0.60[0.29 - 1.11]

0.73[0.39 - 1.28]

0.83[0.49 - 1.44]

Average rate of sea level rise (mm/year) change

Average rate of sea level rise (mm/year) change

2081-2100 2081-2100

2.8[-14-8.53] ‘5.17[-1.1-12.93]‘ 7.33[2.00 - 15.27) ‘ 9.73[3.7-18.9] ‘ 11.93[533-23.13]

2.67[-1.83 - 8.43] ‘4.97[-0.?3-12.23]‘ 7.13[1.77-15.1] ‘ 9.6 [3.8-18.67] ‘ 11.57 [5.13 - 22.63]

RCP2.6/SSP1-2.6 RCP4.5/55P2-4.5 RCP8.5/S8P5-8.5

038 0.19-0.57] 047[0.28 - 0.68] 0.68 [0.4 - 0.95]
0.490.20 - 0.95] 059 [0.28 - 1.10] 0.82[0.46 - 1.43]

RCP2.6/5SP1-2.6
0.39[0.20-0.58]

RCP4.5/55P2-4.5
0.48[0.28 - 0.69]

RCP8.5/55P5-8.5
0.68[0.43 - 0.95]

NAHRIM (2019) NAIRIM (2019)

Pelabuhan Kelang

Current report Current report
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CLIMATE RESILIENCE DEVELOPMENT

[1] [4]
Water Water
supply con:aew(aztlon

Mgmts..

INLAND & COASTAL DRY SPELL, INLAND &
FLOODING COASTAL FLOODING

reduce water

Planning, consumption o develop}ew
design, and promga treatmen
construction, efficient w technolog
operation & use & meet and addre
agricultural maintenance reg emerging
needs st is challenges

o [7] POLICY AND GOVERNANCE



Enhancing Resilience Development - Floods,

management, plant, asset,
operation, new emerging
technology

for floods, droughts & coastal
risk management incorporating
climate change factor;

management & plans and assess
integrity of existing structures

Dry Spell (Drought) & SLR

Understand
local climate

® &

Identify
vulnerabilities,
B risks and

Resilience -
Framework /G2

adaptation

options

Review
strategies 48

Monitor and
evaluate
effectiveness

N

Assess and
prioritise
options

Implement

measures G —

existing
water infrastructure and
management practices

surface
/subsurface/
underground water
storage :
= Off river storage

= Store seasonal high
runoff / floods excess

= increase recharging
groundwater recharge

= underground storage
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Establish the Climate Change Act (2025) - expected to be tabled in
Parliament in 3rd / 4th quarter 2025

Malaysia's National Adaptation Plan (MyNAP) - will be commenced
in the 2nd / 3rd quarter of 2025.

Water Sector Transformation 2040 (AIR 2040) - launched in Oct.
2024, consists of 8 main components including Climate Change
Impact & Adaptation (CCIA)

Obligation to the Paris Agreement - 3rd Nationally Determined
Contribution (NDC3.0) will be submitted to UNFCCC in Nov/Dec
2025.
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